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@ A program is stored in the mennory of a conn- 
puter to create an image of the program. The image 
of the program is examined for information indicating 
whether the program is compatible with the configu- 
, ration of the computer. If necessary, the image of 
the program is revised so that the program will 
operate proF)erly with the configuration of the com- 
puter. In a first embodiment of the invention, in- 
formation identifying a configuration of a computer 
system with which the program is compatible is 
associated with the image of the program. In a 
second embodiment of the invention, a predeter- 
mined set of instructions and data are replaced with 
alternate instructions and data. 
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Techni cal Field of the invention 

The present invention is directed toward a 
method for storing programs in personal computer 
memory and, more particularly, is directed toward 
a method for storing programs in the lowest avail- 
able region of a personal computer memory. 

Background of the Invention 

Application programs that are executed by a 
personal computer are typically stored in the con- 
ventional memory region of the computer's mem- 
ory space. Since the designers of the programs 
expect these programs to be stored in the conven- 
tional memory region, they have been designed to 
be executed from this region. For this reason, 
some of these programs are not capable of being 
operated from the lowest available memory region 
of the computer memory. 

As an example, commercially available applica- 
tion programs designed to be executed by^a per- 
sonal computer are typically stored in a manner to 
minimize the amount of non-voiatile media neces- 
sary to contain the application program. One man- 
ner of storing these application programs to mini- 
mize the amount of fixed storage medium neces- 
sary to contain the application program is to op- 
erate upon the application program with a storage 
maximization program. One such storage maximi- 
zation program, referred to as EXEPACK, converts 
the application program from one form to another 
equivalent form, wherein the equivalent form takes 
less storage space. However, in certain computer 
configurations, a program that has been EXEPAG- 
Ked does not operate properly if it is loaded in the 
lowest available region of the computer's memory 
space. 

As another example, programs that use the 
Rational DOS Extender do not operate properly 
when they are loaded in the lowest available region 
of the computer's memory space. Accordingly, it is 
desirable to provide a method for loading programs 
from a fixed storage medium to the computer's 
memory space wherein the programs can be load- 
ed in substantially any region of the computer's 
memory space. 

Along these lines, many programs rely upon a 
version number of the operating system to deter- 
mine whether the program is compatible with the 
operating system, i.e., whether the program is ca- 
pable of being properly executed using the operat- 
ing system of the personal computer. However, a 
program that was written prior to the existence of a 
new operating system, or prior to the existence of a 
new version of an old operating system, may not 
recognize that it is compatible with the new or 
revised operating system by the version number. 



Accordingly, to be able to run the program with the 
new operating system, the program must be re- 
vised so that it will recognize the new operating 
system. Accordingly, it is desirable to provide a 
5 method for loading a program into computer mem- 
ory and revising a program to indicate that it is 
operable with the operating system associated with 
the computer memory. 

10 Summary of the Invention 



The present invention provides a method for 
storing a program into a computer for execution 
wherein the computer includes a computer mem- 

75 ory and wherein the computer has a predetermined 
configuration. The method includes the step of 
reading the program from a fixed storage medium 
and storing an image of the program into the 
computer memory. The method further includes 

20 the step of examining at least a portion of the 
image of the program for information indicating the 
compatibility of the program with the configuration 
of the computer and revising the image of the 
program to enable the program to operate properly 

25 with the predetermined configuration of the com- 
puter. 

In a first embodiment of the invention, the 
program includes a program name. The step of 
examining at least a portion of the image of the 

30 program further includes the steps of storing a 
table of program names and associated computer 
system identifiers in the computer memory. Also, 
the step of examining at least a portion of the 
image of the program includes the substep of 

35 referencing the table of program names for the 
associated computer system identifier, and storing 
the associated computer system identifier in a stor- 
age region associated with the image of the pro- 
gram. 

40 In a second embodiment of the invention, the 

step of examining at least a portion of the program 
comprises the substep of examining the set of 
instructions of the image of the program to deter- 
mine whether the image of the program contains a 

45 predetermined set of program instructions and, if 
so, replacing the predetermined set of program 
instructions with a set of alternate instructions. 

Brief Description of the Drawings 

50 

Figure 1 is a decision flow diagram illustrating 
the method of the subject invention; 
Figure 2 is a decision flow diagram illustrating 
the method for storing version numbers so that 
55 old programs are operable with new operating 
systems; and 

Figure 3 is a decision flow diagram of a method 
for patching programs. 
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Detail ed Description of the invention 

The present invention provides a nnethod for 
storing a program into the memory of a personal 
computer. As is l<nown in the art, personal comput- 
ers typically Include a computer memory space 
defined in large measure by the addresses that the 
personal computer is capable of accessing. This 
computer memory space is typically Random Ac- 
cess Memory (RAM) or other similar memory ca- 
pable of being quickly accessed by the personal 
computer. 

Within the computer's memory space is typi- 
cally stored an operating system for interfacing 
application programs with the hardware of the per- 
sonal computer, in one embodiment of the inven- 
tion, the personal computer includes the DOS op- 
erating system. However, the method of the subject 
invention is equally applicable with personal com- 
puters configured with other operating systems. 
Similarly, although the invention is described herein 
by reference to a personal computer, those skilled 
In the art will recognize that the invention is equally 
applicable to other computer systems. An example 
of a computer system capable of being used with 
the subject invention is described In U.S. Patent 
Application Ser. No. . entitled Im- 

proved Method For Loading Programs, by Eric 
Straub et aL, filed concurrently with this applica- 
tion, the disclosure of which is incorporated herein, 
In its entirety, by the foregoing reference thereto. 

Prior to executing an application program, per- 
sonal computers typically read the application pro- 
gram from a fixed storage medium. As examples, 
application programs may be stored on floppy 
disks, magnetic tape, the computer's hard drive, 
etc. To execute the program, the personal com- 
puter copies the program from the fixed storage 
medium into its computer memory. This allows the 
personal computer to execute the program very 
quickly since the personal computer can access Its 
computer memory much quicker than it can access 
a fixed storage medium. 

In accordance with the subject invention, the 
personal computer examines at least a portion of 
the image of the program for Information Indicating 
compatibility of the program with the configuration 
of the personal computer and, revises the image of 
the program if necessary to enable the program to 
be operable with the personal computer as config- 
ured. 

One aspect of the invention is to examine the 
image of the program for information identifying the 
program. Most application programs rely upon in- 
formation provided by the personal computer to 
determine whether the program is operable, or 
compatible, with the particular configuration of the 
personal computer. As an example, some applica- 



tion programs rely upon the version number of the 
operating system (OS) of the personal computer to 
determine whether the program is compatible with 
the personal computer. If the operating system of a 

6 particular computer configuration, or a version of 
the operating system of the computer configura- 
tion, was not in existence at the time the applica- 
tiori program was ' released, then the application 
program may not recognize the operating system 

70 by its version number and, therefore, will not be 
able to properly determine that it is compatible with 
the operating system. The subject invention pro- 
vides a method for revising the image of the ap- 
plication program to accurately indicate compatibil- 

76 Ity of the application program with the operating 
system. 

• Another aspect of the invention is to examine 
the image of the program to determine whether the 
program is capable of being properly executed with 

20 the configuration of the personal computer. Since 
some personal computers are configured to load 
programs into the lowest available region of the 
computer's memory space, and since some pro- 
grams are not capable of being operated properly 

25 from this region, a personal computer so config- 
ured must determine whether the program can be 
properly operated from the lowest available region 
of its memory space. This determination is made 
by examining at least a portion of the program for a 

30 predetermined set of Instructions. If the predeter- 
mined set of instructions are found, then the per- 
sonal computer determines that the program is not 
.capable of being executed properly and revises the 
image of the program so that the program is op- 

35 erabie with the configuration of the subject per- 
sonal computer. 

A presently preferred embodiment of the inven- 
tion Is illustrated in Figure 1. The personal com- 
puter reads the program from the fixed storage 

40 medium, step 100 (Figure 1). The program read 
from the fixed storage medium is stored in the 
memory space of the personal computer, thereby 
creating an Image of the program stored on the 
fixed storage medium. The personal computer then 

45 examines the program image, step 102, for in- 
formation identifying the program to determine 
whether the program recognizes the configuration 
of the personal computer, step 104. If the program 
does not recognize the configuration of the per- 

50 sonal computer, then the program will not be able 
to determine that It Is compatible with the configu- 
ration of the personal computer and will not ex- 
ecute properly. Accordingly, the personal computer 
will revise the image of the program, step 106, so 

55 that the program will recognize the configuration of 
the personal computer and will therefore be ca- 
pable of proper execution with the personal com- 
puter configuration. 
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In addition to determining wliether the program 
is compatible witii the operating system of the 
personal computer, the personal computer also de- 
termines whether the program is operable from the 
lowest available region of the computer's memory 
space, step 105. As will be discussed in more 
detail below, one method of determining whether 
the personal computer is operable from the lowest 
available region of the computer's memory space 
is to examine the image of the program for a 
predetermined set of instructions. If the program is 
not operable from the lowest available region of the 
computer's memory space, then the image of the 
program is revised, step 110, so that it can be 
operated from substantially anywhere in the com- 
puter's memory. 

With reference to Figure 2, a more detailed 
description of the method for revising the image of 
the program to indicate compatibility with the op- 
erating system of the persona! computer will be 
described. Initially, a table of program names and 
version numbers is stored In the personal com- 
puter, step 201. Preferably, the storage of the table 
referred to step 201 is done when the personal 
computer is first configured or designed, however, 
the table may be stored, or revised, at any time. 
The table is an index of program names and ver- 
sion numbers of operating systems that indicate 
compatibility of the program with the operating 
system of the personal computer, in a presently 
preferred embodiment of the invention, the per- 
sonal computer is configured with DOS version 5. 
The table will contain the names of programs and 
prior version numbers of DOS with which the pro- 
gram is compatible. Those skilled in the art will 
recognize, however, that a wide variety of Informa- 
tion may be stored in the table to identify the 
application programs and to associate the applica- 
tion programs with information to indicate compati- 
bility of the application program with the configura- 
tion of the personal computer. 

After the program is loaded into the memory 
space of the personal computer, as described 
above by reference to step 100 of Figure 1, the 
personal computer reads the nanne of the program, 
step 202. In the embodiment of the invention de- 
scribed herein, the name of the program is the 
information used by the personal computer to iden- 
tify the program and determine whether the pro- 
gram will recognize the operating system of the 
personal computer, however, other Information 
could be used for this purpose. Thereafter, the 
personal computer references the table to obtain 
the version number associated with the name of 
the program and stores this version number in the 
program segment prefix (PSP) of the image of the 
program, step 203. 



The image of the program is now revised so 
that the program will be compatible with the con- 
figuration of the personal computer. The program 
may then be executed in accordance' with steps 

5 204-207. During execution of the program, step 
204, the persona! computer determines whether the 
program is requesting the version number of the 
operating system, step 205. and, if so, reports the 
version number stored in the program segment 

10 prefix (PSP) of the image of the program, step 206. 
In this manner, the information provided to the 
program will properly indicate its compatibility with 
the configuration of the personal computer. The 
program execution continues in its normal manner, 

75 step 207. 

It will be apparent to those skilled in the art that 
the table described above need not store compati- 
bility infonmation for programs that' recognize the . 
configuration of the personal computer. Further, 

20 some programs will not be compatible with the 
personal computer as configured. Accordingly, the 
table described above by reference to step 201 
only contains the names, and compatible version 
numbers, for programs that are compatible with the 

26 configuration of the personal computer but may not 
recognize their compatibility by the version num- 
ber. For all other programs, the actual version 
number of the operating system is stored in the 
program segment prefix, i.e., DOS 5 in the embodi- 

30 ment of the invention discussed above. 

With reference to Figure 3, a more detailed 
description of the method for revising the image of 
the program so that the program can be properly 
executed with the configuration of the personal 

35 computer will be described. Generally, the subject 
method is provided for revising programs that are 
not operable with personal computers constructed 
to store the image of the program in the lowest 
available region of the computer's memory space. 

40 Two types of programs are currently known to 
include instructions and/or data that make the pro- 
gram inoperable when stored in the lowest avail- 
able region of the computer's memory space, i.e., 
EXEPAGKed programs and programs that use the 

45 Rational DOS Extenders. 

Accordingly, the subject method determines 
whether the program is EXEPAGKed. step 301, 
and. if so, examines the image of the program for a 
first predetermined set of instructions and data and 

50 replaces the first predetermined set of instructions 
and data with a first alternate set of instructions 
and data, step 302. The first set of instructions and 
data are those that render the program inoperable 
when stored in the lowest available region of the 

65 computer's memory space. The first alternate set 
of instructions and data are selected to perform the 
same- function as the first set of instructions and 
data are designed to do when the program is 
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stored in the upper region of the connputer's menn- 
ory space. 

Sinnilarly. the method determines whether the 
program uses the Rational DOS Extenders, step 
304, and, if so, examines the image of the progrann 
for a second predetermined set of instructions and 
data and replaces the second predetermined set of 
instructions and data with a second alternate set of 
instructions and data, step 305. The second set of 
instructions and data are those that render a pro- 
gram that uses the Rational DOS Extenders in- 
operable when stored in the lowest available region 
of the computer's memory space. The second al- 
ternate set of instructions and data are selected to 
perform the same function as the second set of 
instructions and data are designed to do when the 
program is stored in the upper region of the com- 
puter's memory space. 

It will be apparent to those skilled in the art that 
the method of replacing a predetermined set of 
instructions and/or data with an alternate set of 
instructions and/or data so that the program will be 
operable with the configuration of the personal 
computer may be used to revise the image of a 
wide variety of programs to cure problems of ap- 
parent incompatibility of the program with the per- 
sonal computer. Further, those skilled in the art will 
recognize that in accordance with this portion of 
the subject method, it is not Important that the 
personal computer recognize any particular pro- 
gram but, instead, that the personal computer rec- 
ognize, the set of instructions and/or data that 
needs to be replaced. 

Those skilled in the art will recognize that al- 
though the invention has been described herein as 
a method for revising an application program so 
that the application program will be compatible with 
a particular configuration of a persona! computer, 
the method does not strictly speaking revise the 
program. Instead, the image of the program that is 
stored In the computer's memory is revised so that 
the program will operate properly from that image. 
The program as stored on the non-volatile media 
remains unchanged. 

Further, along these lines, in the case of revis- 
ing ,the image of the application program to in- 
dicate compatibility of the application program with 
the configuration of a personal computer, the por- 
tion of the image that is revised is that portion that 
is created by the operating system during the load 
process to describe the application program and its 
operation. Accordingly, the subject invention com- 
prises an method for revising both the executable 
portion of an image of an application program and 
the descriptive portion of an image of an applica- 
tion program. 

It will be apparent to those skilled in the art that 
although only several presently preferred embodi- 



ments of the invention have been described in 
detail herein, many modifications and variations 
may be provided without departing from the true 
scope and spirit of the invention. Accordingly, the 
5 invention is not limited except as by the appended 
claims. 

Claims 

10 1. A method for loading a program from a fixed 
storage medium into computer memory 
wherein the program has a program name and 
wherein the computer has an operating sys- 
tem, said method comprising the steps of: 
75 (a) storing a table of program names and 

associated version numbers in the cornputer 
memory wherein the version numbers iden- 
tify versions of the operating system of the 
computer with which the program identified 
20 by the associated name is compatible; 

(b) reading the program from the fixed stor- 
age medium and storing an image of the 
program into the computer memory wherein 
the image of the program includes all in- 

26 formation associated with the program: 

(c) reading the program name, referencing 
the table of program names for the asso- 
ciated version number, and storing the as- 
sociated version number In the program 

30 segment prefix region of the image of the 

program; 

(d) examining the Image of the prograrri to 
determine whether the program has been 
EXEPACKed and. if so. revising the image 

35 of the program so that the program can be 

stored substantially anywhere in the com- 
puter memory; and 

(e) examining the image of the program to 
determine whether the program uses the 

40 Rational DOS Extender and, if so, revising 

the image of the program so that the . pro- 
gram can be stored substantially anywhere 
in the computer memory. 

45 2. . The method as recited in claim 1, further com- 
^ prising the step of: 

(f) executing the program from the image of 
the program, determining when the program 
requests a version number of the operating 

50 system, and providing the program with the 

version number stored in the program seg- 
ment prefix region of the image of the pro- 
gram. 

55 3. The method as recited in claim 1 wherein step 
(d), examining the image of the program to 
determine whether the program has been EX- 
EPACKed, comprises the substeps of: 
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(f) replacing a predetermined set of instruc- 
tions and data of the image of the program 
with an alternate set of instructions and 
data. 

5 

4. The method as recited in claim 1 wherein step 
(d), examining the image of the program to 
determine whether the program uses the Ra- 
tional DOS Extender, comprises the substeps 

of: 10 
(f) replacing a predetermined set of instruc- 
tions and data of the image of the program 
with an alternate set of instructions and 
data. 

75 

5. A method for storing a program in a computer 
for execution wherein the computer includes a 
computer memory and wherein the computer 
has a predetermined configuration, said meth- 
od comprising the steps of: 20 

(a) reading the program and storing an im- 
age of the program into the computer mem- 
ory wherein the program image includes all 
information associated with the program; 

and 25 

(b) examining at least a portion of the image 
of the program for information indicating 
compatibility of the program with the con- 
figuration of the computer and revising the 
image of the program to enable the pro- 30 
gram to operate properly with the predeter- 
mined configuration of the computer. 

6. The method as recited in claim 5 wherein the 
program includes information identifying the 35 
program and wherein step (b), examining at 
least a portion of the image of the program 
comprises the substeps of: 

(c) storing a table of information having a 
plurality of entries wherein each entry asso- \ 40 
ciates information identifying a program with 
information identifying a configuration of a 
computer with which the identified program 

is compatible; 
. (d) examining the program for information 45 
identifying the program and referencing the 
table to obtain the Information identifying a 
configuration of a computer associated with 
the identified program; and 

(e) associating the information identifying a so 
configuration of a computer obtained from 

the table with the image of the program. 

7. The method as recited in claim 6 further com- 
prising the step of: ' 65 

(f) executing the program from the image of 
the program, determining when the program 
requests information identifying the prede- 



termined configuration of the computer, and 
providing the program with the information 
identifying a configuration of a computer 
associated with the image of the program. 

8. The method as recited in claim 5 wherein the 
program further includes a program name and 
wherein step (b), examining at least a portion 
of the innage of the program, comprises the 
substeps of: 

(c) storing a table of program names and 
associated version numbers in the computer 
memory wherein the version numbers Iden- 
tify alternate configurations of the computer 
with which the program identified by the 
associated name is compatible; and 

(d) reading the program name, referencing 
the table of program names for the asso- 
ciated version number, and storing the as- 
sociated version number in a storage region 
associated with the image of the program. 

9. The method as recited in claim 8. further com- 
prising the step of: , 

(e) executing the program from the image of 
the program, determining when the program 
requests a version number, and providing 
the program with the version number stored 
In the storage region associated with the 
Image of the program. 

10. The method as recited in claim 5 wherein step 
(b), examining at least a portion of the pro- 
gram, comprises the substep of: 

(c) examining the set of Instructions and 
data of the image of the program to deter- 

, mine whether the image of the program 
contains predetermined information and, if 
so, replacing the predetermined information 
with alternate information. 

11. The method as recited in claim 10 wherein 
step (c). examining the set of instructions and 
data, comprises the substep of: 

(d) examining the set of instructions and 
data of the image of the program to deter- 
mine whether the image of the program 
contains predetermined instructions and 
data and, if so, replacing the predetermined 
instructions and data with alternate instruc- 
tions and data. 

12. The method as recited in claim 11 wherein the 
predetermined set of program Instructions and 
data comprises instructions and data associ- 
ated with an EXEPACKed program, said meth- 
od further comprising the step of: 
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(e) storing a set of alternate instructions and 
data for enabling the EXEPACKed program 
to be operated from the lowest available 
region of the computer memory. 

5 

13. The method as recited in claim 1 1 wherein the 
predetermined set of program instructions and 
data comprises instructions and data associ- 
ated with a program that uses the Rational 
DOS Extender, said method further comprising io 
the step of: 

(e) storing a set of alternate instructions for 
enabling the program using the Rational 
DOS Extender to be operated from the low- 
est available region of the computer mem- 75 
ory. 

14. The method as recited in claim 5 wherein step 
. (b), examining at least a portion of the pro- 
gram, comprises the substep of: 20 

(c) examining the image of the program to 
determine whether the program has been 
EXEPACKed and, if so. revising the image 
of the program so that the program can be 
stored substantially anywhere in the com- 25 
puter memory. 

15. The method as recited in claim 5 wherein step 
(b), examining at least a portion of the pro- 
gram, comprises the substep of: 30 

(c) examining the image of the program to 
. determine whether the program uses the 
Rational DOS Extender and, if so, revising . . 
the image of the program so that the pro- 
gram can be stored substantially anywhere 35 
in the computer memory. 
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